Nickel-induced hyperglycaemia: the role of insulin and glucagon.
Glucagon and insulin changes were measured in acute nickel-treated rats. Also, several parameters related to glucose homeostasis were evaluated. Nickel treatment caused an important and transitory rise in plasma glucose levels. These changes occurred simultaneously to hyperglucagonemia and hypoinsulinemia, leading to a drastic drop in the insulin/glucagon plasma ratio. In such a catabolic situation, hepatic and muscular glycogen levels remained almost unaltered. Hepatic fructose-2,6-bisphosphate (an indicator of gluconeogenic/glycolytic state) was drastically reduced a short time after nickel injection. Such events suggested that it was mainly gluconeogenesis and not glycogenolysis, which contributes to enhanced plasma glucose. Animals treated with large doses of glucagon did not mimic the hyperglycaemic responses induced by nickel, due to counteracting effects of insulin on plasma glucose. When diabetic rats were treated with nickel, the hyperglucagonemic response still remained, but plasma glucose levels did not increase at the same extent as when nickel was applied to control animals. Overall results suggest that both, glucagon and insulin changes are essential in the development of nickel-induced hyperglycaemia. Also, the lack of glycogenolytic response insinuates a direct or indirect inhibition of this process mediated by nickel and will need further investigation.